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Description 

[0001] The present Invention relates to a photographic camera system for producing pictures having various frame 
sizes, and more particularly to a photographic camera using a specialized photographic film and a film printing device 
5 for printing the processed photographic film having a succession of frames of different sizes that have been photo- 
graphed by the camera. 

[0002] The photographic film that Is In the most widespread use today is 35-mm film (system 135) as provided for 
by Japanese Industrial Standards (JIS) and International Organization of Standardization (lOS). 
[0003] U.S. Patent 5,049,908 describes a photographic camera and a film therefor, with the film being of a 35-mm 
70 size devoid of sprocket holes of the size used in present 35-mm films and having an effective Image area of about 30 
mm across the film, thereby providing an increased effective usable film area. 

[0004] More specifically, ignoring dimensional tolerances, present 35-mm films for use In general photography have 
a width of 35 mm between opposite longitudinal edges and Include a series of film -transport perforations or sprocket 
holes defined along the opposite longitudinal edges of the film. The film-transport perforations are spaced 25 mm 

75 across the film and have a pitch of 4.75 mm. Frames on such a present 35-mm film are of a rectangular shape having 
a width of 25 mm across the film and a length of 36 mm along the film. The frames have a pitch of 38 mm, which is 
eight times larger than the pitch of the film-transport perforations. 

[0005] As described in U.S. Patent 5,049,908, some modern photographic film cameras are electronically controlled 
to provide motor-driven operation with high accuracy, and It has been experimentally confirmed that the film can be 

20 transported quite accurately without requiring the large sprocket wheels and film perforations that are found In most 
present cameras and films. In the system described in U.S. Patent 5,049,908, the film-transport perforations are not 
present in the 35-mm photographic film, thereby increasing the available frame width across the film up to the regions 
where such film-transport perforations were located. The proposed film thus has an increased effective image area for 
improved image quality. This patent describes four sizes that are available for frames that can be exposed on a 35-mm 

25 film free of film-transport perforations. 

[0006] According to one size, a frame that can be exposed in an effective image area of the 35-mm film has a width 
of 30 mm across the film and a length of 40 mm along the film. The frames of such a size have a pitch of 42.0 mm, for 
example. The frame size and pitch are selected to match specifications of the present television broadcasting system, 
for example, the NTSC system. Therefore, the frames have an aspect ratio of 3:4. 

30 [0007] Another frame size described in that patent is based on High-Definition Television (HDTV) specifications, in 
which frames have a width of 30 mm and a length of 53.3 mm and a pitch of 57.75 mm, for example. The aspect ratio 
of the frames having that size is 9:16. 

[0008] The above-mentioned frame sizes are full-frame sizes, and the other two frame sizes are half-frame sizes. 
According to one of the half-frame sizes, frames have a width of 30 mm and a length of 22.5 mm and a pitch of 26.2 
35 rnm, for example, to match present television broadcasting system specifications. According to the other half-frame 
size, frames have a width of 30 mm and a length of 16.9 mm and a pitch of 21 .0 mm, for example, to match HDTV 
specifications. 

[0009] Film with the above four frame formats is stored in the same film cartridge as presently available 35-mm film. 
[0010] Because the frames in either of the above frame formats have a width of 30 mm, there are unexposed areas 
40 of about 2.5 mm between the frames and along the opposite longitudinal edges of the film. These unexposed areas 
may be used to keep the film flat, control the film, and write and read data when taking pictures. 
[0011] The proposed camera may be relatively small and lightweight, because it does not require film-transport 
sprocket wheels. 

[001 2] Films that are actually collected In processing laboratories are processed either simultaneously in a batch or 
individually. In a simultaneous batch process, several thousand films are processed per hour at a high rate to realize 
economics of scale for reducing the printing cost. Specifically, a plurality of exposed films are collected in the processing 
laboratory and are spliced end to end to form a long, continuous film strip, which Is then stored in a film magazine and 

subsequently processed. 

[0013] If the films that are spliced into the continuous strip contain frames exposed in different frame fonnats, such 
50 as disclosed in U.S. patent No. 5,049,908, then the long single film stored in the film magazine contains different frame 
sizes, thereby making printing a problem. 

[0014] U.S. Patents 4,384,774 and 5,066,971 propose cameras capable of switching between half and full frame 
sizes at the time the film is exposed. When film exposed using these proposed cameras is spliced into a long, single, 
film strip for simultaneous batch processing, the continuous film strip also contains different frame sizes. 
55 [001 5] The processing laboratories are therefore required to form notches indicative of frame centers for automati- 
cally printing spliced films with different frame sizes after they are developed. For example, as disclosed in U.S. patent 
No. 4,557,591 , a human operator manually notches a side edge of a spliced film and, hence, the notches are required 
to control the feed of the film. With the disclosed process, it is impossible to process several thousand films per hour, 
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however, the cost of processing exposed film is relatively high. As a consequence, films with different frame sizes may 
not be accepted by processing laboratories in Japan. 

[0016] Many processing laboratories all over the world also do not accept films with frames exposed in half size 
because they do not want different frame sizes to be contained in a single spliced film that Is stored in a single film 

5 magazine for subsequent processing and printing. This problem arises because the different frame sizes can be rec- 
ognized only after the film has been developed. One solution would be to apply marking seals to exposed films so that 
the films of different frame sizes thereof can be distinguished and sorted out for individual processing and printing. 
Nevertheless, use of marking seals would not essentially solve the problem, because it would be difficult to supply 
such marking seals consistently over a number of years. 

10 [0017] US-A-5,258,859 discloses a photographic image apparatus for transforming an image on a frame of a pho- 
tographic film to a video signal, the apparatus comprising: a body; a film feed means disposed on said body for feeding 
a photographic film; a charge coupled device disposed on said body; and image transforming means for transforming 
an image of said photographic film to a video signal. The apparatus includes means disposed on said body for detecting 
a frame position indicator on said film; and control means for controlling said film feed means in response to the detected 

15 frame position indicator. The apparatus also includes means disposed on said body for detecting trimming information 
representing the part of the area of an image on the film to be printed; and control means for controlling said image 
transforming means in response to the detected trimming information representing the part of the area of an image on 
the film to be printed. US-A-5,258,859 also discloses displaying the video signal together with infomiation regarding 
the film, such as a frame number, date and keyword. US-A-5,258,859 is primarily concerned with the aspect information 

20 being stored in a memory associated with the film cartridge, but also briefly suggests the trimming Information being 
exposed on the film. 

[0018] US-A-4,967,266 relates to a photographic printer including a photographic image apparatus for transforming 
an image on a frame of a photographic film to a video signal. The apparatus comprises: a body; and image transforming 
means disposed on said body for transforming an image of said photographic film to a video signal. The desired print 
25 size, which may be changed, is mixed with said video signal and displayed on the monitor. 

[0019] According to the present invention, there is provided a photographic image apparatus for transforming an 
Image on a frame of a photographic film to an Image signal, the apparatus comprising: 

a body; 

30 a film feed means disposed on said body for feeding a photographic film; 

image transforming means disposed on said body for transforming an image of said photographic film to an image 

signal; 

first means disposed on said body for detecting a frame position indicator on said film; 
second means disposed on said body for detecting aspect information recorded on said film; 
55 control means for controlling said film feed means In response to the detected frame position indicator and for 

controlling said image transforming means; 

image processing means including means for mixing said detected aspect Information and said image signal to 
produce a first processed image signal for display on a monitor, and means for changing the size of said Image 
signal in response to the detected aspect information to produce a second image signal of changed size; and 
40 output means for outputting the first processed image signal and for outputting the second processed Image signal. 

[0020] The present invention provides a photographic image apparatus that can provide a video display of an image 
on a photographic film prior to printing the image including aspect information. 

[0021] The above and other features, and advantages of the present Invention will become apparent from the fol- 
45 lowing description of illustrative embodiments given by way of non-limitative example to the accompanying drawings, 
in which like reference numerals represent the same or similar objects, and in which: 

Fig. 1 is a fragmentary front elevational view of a 35-mm film that has been exposed using a 35-mm photographic 
camera according to an embodiment of the present invention; 
50 Fig. 2 is a fragmentary front elevational view of another 35-mm film that has been exposed using an embodiment 

of the 35-mm photographic camera of the present invention; 

Figs. 3A and 3B are elevational views of 35-mm film cartridges that can be used in one embodiment of the 35-mm 

photographic camera of the present invention; 

Figs. 4A and 4B are elevational views of 35-mm film cartridges that can be used in another embodiment of the 
55 35-mm photographic camera of the present invention; 

Fig. 5 is a rear elevational view of the 35-mm photographic camera of one embodiment of the present invention 

with a rear lid removed; 

Fig. 6 is an elevational view of an inner surface of a rear lid of the 35-mm photographic camera of Fig. 5; 
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Fig. 7 is a cross-sectional view taken along line Vti - Vll of Fig. 5; 

Fig. 8 is a block diagram of a control system for one embodiment of the 35-mm photographic camera according 
to the present invention using the film of Figs. 3A and 3B; 

Fig. 9 is a rear elevational view of the 35-mm photographic camera of another embodiment of the present invention 
5 with the rear lid removed; 

Fig. 1 0 Is an enlarged fragmentary view of a portion of the camera shown in Fig. 7; 

Figs. 11 A through 11 E are fragmentary front elevational views showing the positional relationships of frames ex- 
posed on a 35-mm film using the embodiment of the 35-mm photographic camera according to the present inven- 
tion; 

^0 Fig. 12 is a block diagram of a control system for the other embodiment of the 35-mm photographic camera ac- 

cording to the present invention using the film of Figs. 4A and 4B; 

Fig. 13 is an elevational view of an automatic printer for printing on photosensitive paper a processed 35-mm film 
that was exposed using the embodiment of the 35-mm photographic camera according to the present invention; 
Fig. 1 4 is a block diagram of a control system used in the embodiment of the automatic printer shown in Fig. 13; 
^5 Fig. 15 is a block diagram of a control system for another embodiment of the printer according to the present 

invention; 

Figs. 16A end 16B are fragmentary front elevational views showing the relationship between a 35-mm film and 

sensors in the automatic printer shown in Fig. 13; 

Fig. 1 7 is a flowchart of an operating method that is performed by a microprocessor of the control system shown 
20 in Fig. 14; 

Figs. 1 8A and 1 88 are representative of the relative sizes of negative-carrier variable slits in the automatic printer; 
Figs. 1 9A and 1 98 are representations showing the relative sizes of variable paper masks in the automatic printer; 
Fig. 20 is a rear elevational view of a 35-mm photographic camera with a rear lid removed, according to another 
embodiment of the present invention; 
25 Fig. 21 is a rear elevational view of a 35-mm photographic camera with a rear lid removed, according to still another 

embodiment of the present invention; 

Fig. 22 is a perspective view of a photographic image system that can transfer a frame on a photographic film to 
a video signal according to an embodiment of the present invention; 

Fig. 23 is an elevational representation showing the film path looking into the lower body of the photographic and 
30 video system shown in Fig. 22; 

Fig. 24 is a schematic representation of the overall system of the photographic and video system shown in Fig. 22; 
Fig. 25 is a plan view of the image transform area of a charge coupled device images used In the photographic 
and video system of Fig. 22; 

Fig. 26 is a plan view of the image transfer area on a larger scale; 

55 Fig. 27 is a pictorial representation of a video monitor connected to the photographic and video system of Fig. 22; 

Fig. 28 is a representation of video screens showing the graphical menu used with the system of Fig. 22 to select 
a photographic print size; 

Fig. 29A is a schematic in block diagram form of an image process circuit, and Fig. 298 is a schematic in block 
diagram form showing the image process output circuit of Fig. 29A in more detail; 
■^o Figs. 30A through 30D represent photographic superimpositions that are possible according to this embodiment 

of the present invention; 

Figs. 3 1 A and 3 1 B are pictorial representations of another embodiment of the present invention using a line scanner 

and sensor system; and 

Fig. 32 is a schematic in block diagram form of electronic shutter circuit used in the system of Figs. 31 A and 31 B. 

45 

[0022] A 35-mm photographic film 1 that can be used in a 35-mm photographic camera according to the present 
invention is described with reference to Figs. 1 , 2, 3A, and 3B, in which Figs. 1 and 2 show 35-mm photographic film 
1 after it has been exposed, and Figs. 3A and 38 show 35-mm photographic film 1 before being exposed. 
[0023] As shown in Figs. 3A and 3B, the 35-mm photographic film 1 Is stored in a film cartridge 16 and has an end 
50 extending out of the film cartridge 16. Images that are photographed on the 35-mm photographic film 1 are turned 
upside down by the lenses, so that the upper end of an image is positioned on a lower portion of the photographic film 
1 Fig. 3B shows by way of example a photographed image of a subject in broken lines, which appears to be turned 
upside down on the photographic film 1 . 

[0024] Each of the photographic films 1 shown in Figs. 1 , 2, 3A, and 3B has a series of film position detecting holes 
55 19 defined along an unexposed marginal edge area thereof, which has a width of about 2.5 mm. This unexposed 
marginal area is used to control the film, to magnetically or optically read or write data, and when taking a picture. The 
film position detecting holes 19 have a diameter of about 1 mm and are spaced at a constant, predetermined pitch. 
The pitch of the film position detecting holes 19 in the photographic film 1 shown In Fig. 1 is 5.25 mm, for example. 
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and the pitch of the film position detecting holes 19 in the photographic film 1 shown in Fig. 2 is 6.28 mm. 
[0025] The film position detecting holes 1 9 can be replaced by magnetic marks 1 9' spaced at a predetermined con- 
stant pitch and made by a suitable magnetic head on a magnetic edge portion 1 9" formed on the unexposed film. The 
magnetic marks 19' are shown as broken lines on the magnetic strip 19" in Figs. 4A and 4B, because they are not 
actually visable. Alternatively, the marks 19' could be formed as small dots of magnetic material, such as iron oxide or 
a transparent magnetic material, deposited on the unexposed film and detected by the magnetic head. The other side 
ot the marginal area that is defined by holes 1 9 or magnetic marks 1 9'. 1 9", as shown in Figs. 1 -4, can be used for an 
order information area as described below. This order Information area is recorded by the photographic Image system 
and used in the photographic and video printing system. 

[0026] Distances by which the different photographic films 1 with the film position detecting holes 19 or magnetic 
marks 19' spaced at the pitches of 5.25 mm and 6.28 mm are advanced to feed frames of different frame sizes are 
given in Table 1 below. 



Table 1 



Frame sizes (Width x length) 


Pitch = 6.28 mm 


Pitch = 5.25 mm 


NTSC-matched frame size (30 mm x 40 mm), full size 


43.96 = 6.28 x 7 pitches 


42.0 = 5.25 X 8 pitches 


HDTV-matched frame size (30 mm x 53.3 mm), full size 


56.52 = 6.28 x 9 pitches 


57.75 = 5.25 X 11 pitches 


HDTV-matched frame size (30 mm x 16.9 mm), half size 


18.84 = 6.28 X 3 pitches 


21.0 = 5.25 X 4 pitches 


NTSC-matched frame size (30 mm x 22,5 mm), half size 


25.12 = 6.28x4 pitches 


26.25 - 5.25 x 5 pitches 



[0027] The photographic film 1 shown in Fig. 3A has film position detecting holes 1 9 that will be positioned along an 
upper marginal edge area after the photographic film is exposed, however, no tongue is provided at the leading end, 
so that no tongue-removing process will subsequently be required. Because no tongue-removing process will be re- 
quired, the subsequent processing of the photographic film 1 is less costly. This applies to the film shown in Fig. 4A 

as well. 

[0028] The photographic film 1 shown In Fig. 38 also has film position detecting holes 19 that will be positioned in 
an upper marginal edge area thereof after the photographic film is exposed, and has a tongue at its leading end on its 
lower portion. The tongue at the leading end of the photographic film 1 is vertically opposite in position to the tongue 
of an ordinary 35-mm photographic film that is now generally commercially available. If a photocoupler is used in a 
photographic camera for detecting the film position detecting holes 19, then when the photographic film 1 is loaded 
Into the photographic camera, the marginal edge with the film position detecting holes 1 9 is not required to be manually 
inserted into the photocoupler, but Is automatically inserted Into the photocoupler when the photographic film 1 is wound 
by a film transport mechanism in the photographic camera. This also applies to the film shown in Fig. 48. 
[0029] An embodiment of a photographic camera that can use the photographic films 1 shown in Figs. 1 , 2, 3A, and 
38 is shown and described with reference to Figs. 5 through 8 and 10. Fig. 5 Is a rear elevation of the photographic 
camera with the rear lid or cover removed. The lid Is shown in Fig. 6. The photographic camera has a dark box 4 
including a cartridge housing 1 7 for housing the film cartridge 1 6, which Is of a known structure, an exposure opening 
7 near the cartridge housing 17 and through which the photographic film 1 can be exposed to light passing through a 
camera lens, aperture, and shutter not shown in Fig. 5, and a film housing 18 for housing the photographic film 1 after 
it has been exposed. 

[0030] The photographic film 1 that is unwound from the film cartridge 16 housed in the cartridge housing 17 is fed 
over the exposure opening 7 while being transversely limited in motion by upper and lower respective pairs of film 

guides 30, 31 , and is then moved into the film housing 18 after being exposed. 

[0031] The film housing 18 has a guide roller 32 for automatically setting or loading the photographic film 1 , and a 
film take-up spool 9 rotatable by a motor, shown at 10 in Fig. 8, for winding the exposed photographic film 1 thereon. 
[0032] The photographic camera has a light-emitting diode (LED) 5a positioned between the lower film guides 30, 
31 for detecting the film position detecting holes 1 9, and a photodetector, shown In Fig. 6 at 5b, disposed on a pressure 
plate of the rear lid and positioned in registry with the LED 5a across the photographic film 1 . The photodetector 5b 
has a diameter of 1 .5 mm, for example. 

[0033] The LED 5a emits infrared radiation having a wavelength of 940 nm, which is different from those radiation 
wavelengths to which the photographic film 1 is sensitive. Referring to Fig. 8, the LED 5a and the photodetector 5b 
jointly make up a hole sensor 5 that applies an output signal to a counter In a system controller 8 that comprises a 
microcomputer. In this way, the system controller 8 can recognize the position of the photographic film 1 over the 
exposure opening 7. The LED 5a and the photodetector 5b may be alternatively replaced with a photocoupler that also 
comprises an LED and a photodetector but which are positioned in confronting relationship, as described hereinbelow. 
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[0034] Alternatively, as shown In Fig. 9 the LED 5a can be replaced by a magnetic head 5c that operates to sense 
the magnetic marks 19', shown In Figs. 4A and 4B, that are on the marginal edge area 19" of the unexposed film. 
[0035] In Fig. 5, the exposure area opening 7 has Its size defined by left and right movable masks 1 5 that are laterally 
movable over the width of the exposure opening 7 from opposite sides thereof. The size of the exposure opening 7 In 
the longitudinal direction of the photographic film 1 can selectively be changed to four different dimensions of 53.33 
mm, 40.00 mm, 22.5 mm, and 16.90 mm as indicated by the four pairs of broken lines in Fig. 5. 
[0036] As shown In Figs. 7 and 1 0, the left and right movable masks 1 5 are retractable Into left and right side walls, 
respectively, that are positioned on opposite sides of the exposure opening 7 and extend substantially perpendicularly 
to the photographic film 1 as It extends over the exposure opening 7. As shown in Fig. 8, two linear toothed bars 33 
are attached to the respective lower edges of the movable masks 1 5 and held In mesh with respective drive feed gears 
34 of a gearbox 35, much like a rack and pinion assembly. When the gears 34 of the gearbox 35 are driven to rotate 
the linear toothed bars 33, and hence the movable masks 15, are linearly moved over the exposure opening 7. 
[0037] As shown in Figs. 5 and 8, the photographic camera has a frame size setting switch 6 which can manually 
be turned by the user of the camera to produce a command signal indicative of a selected frame size which Is one of 
the frame sizes described above In Table 1 . When the user selects a frame size with the frame size setting switch 6, 
the frame size setting switch 6 applies a command signal to the system controller 8, which then supplies a control 
signal to achieve the desired frame size through a stepping motor driving circuit 1 3 to a stepping motor 1 4. The stepping 
motor 14 Is energized to rotate the feed gears 34 to move the movable masks 15. At the same time that the movable 
masks 15 move, the hole sensor 5 produces and supplies a detected film position signal to the system controller 8, 
which processes the supplied film position signal to generate a control signal. The system controller 8 then supplies 
the control signal through an amplifier 36 to a motor 1 0, which rotates the film spool 9 to take-up the photographic film 
1 over a predetermined length. 

[0038] At this time, the length over which the photographic film 1 is driven corresponds to the distance that is deter- 
mined by the frame size setting switch 6. The feeding of the photographic film 1 Is described below with reference to 

Figs 11 A through 11 E, which show examples in which the hole pitch is 6.28 mm and the photographic film 1 is to be 
exposed in an HDTV-matched full-frame size of 30 mm x 53.3 mm and an NTSC-matched full-frame size of 30 mm x 

40 mm. 

[0039] Fig. 1 1 A shows a portion of the photographic film 1 as it is exposed in successive NTSC-matched full frames. 
When the photographic film 1 is fed for seven pitches of the holes 1 9, a frame area of 30 mm x 40 mm is made available 

for exposure through the exposure opening 7. To switch from an NTSC-matched full-frame size to an HDTV-matched 
full-frame size, the photographic film 1 is fed for eight pitches of the holes 19, as shown in Fig. 11 B, to make a frame 
area of 30 mm x 53.3 mm available for exposure through the exposure opening 7. To expose the photographic film 1 
in successive HDTV-matched full frames, the photographic film 1 is fed for nine pitches of the holes 19, as shown in 
Fig. 1 1 C, to make a frame area of 30 mm x 53.3 mm available for exposure through the exposure opening 7. To switch 
from an HDTV-matched full-frame size to an NTSC-matched full-frame size, the photographic film 1 Is fed for eight 
pitches of the holes 1 9, as shown in Fig. 1 1 D, to make a frame area of 30 mm x 40 mm available for exposure through 
the exposure opening 7. 

[0040] To change frame sizes, the system controller 8 controls the motor 10 as follows: When switching from an 
NTSC-matched full-frame size to an HDTV-matched full-frame size, the photographic film 1 is first driven for seven 
pitches of the holes 19 and is then driven for one additional hole pitch. When switching from an HDTV-matched full- 
frame size to an NTSC-matched full-frame size, the photographic film 1 is first driven forward for nine pitches of the 
holes 19 and is then driven backward for one pitch. 

[0041] When changing frame sizes, the photographic film 1 may be driven for a different distance or a different 
number of pitches, such as ten pitches of the holes 19, as shown In Fig. 11E. In this manner, the photographic film 1 
may be easily exposed in many different frame sizes. 

[0042] As shown In Figs. 1 1 A through 1 1 E, the system controller of the photographic camera controls the feeding of 
the photographic film 1 such that the photographic film 1 will not be exposed In overlapping frames, even when different 

frame sizes are exposed. 

[0043] The procedure described In relation to Figs. 11 A-11E applies equally to the magnetic marks 19' present on 
the film shown in Figs. 4A and 48. 

[0044] Figs. 1 and 2 illustrate the photographic film 1 whose effective exposure areas have been exposed in frames 

3 of different sizes. In Fig. 1 , the photographic film 1 has been exposed in an HDTV-matched full-frame size, having a 
width of 30 mm, a length of 53.3 mm, and aspect ratio of 9:16, and in an NTSC-matched full-frame size, having a width 
of 30 mm, a length of 40 mm) whose aspect ratio is 3 : 4. The holes 19 defined along the upper marginal edge of the 
photographic film 1 have a pitch of 5.25 mm. 

[0045] In Fig. 2, the photographic film 1 has also been exposed In an HDTV-matched full-frame size and an NTSC- 
matched full-frame size, however, unlike Fig. 1 , the holes 1 9 defined in the upper marginal edge of the photographic 
film 1 have a pitch of 6.28 mm. In Fig. 2, one frame of an HDTV-matched full-frame size corresponds to nine pitches 
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of the holes 19, and one frame of an NTSC-matched full-frame size corresponds to seven pitches of the holes 19. 
Since these pitches are odd-numbered, a hole 1 9 may be positioned in alignment with the center of the frame, so that 
the center of the frame can easily be detected. 

[0046] As shown in Figs. 5 and 8, the photographic camera has a shutter release button 37. When the shutter release 
5 button 37 is depressed, the system controller 8 controls the size of the exposure area and supplies a control signal to 
a mark recording circuit 38 for recording a central mark, a so-called effective exposure area position signal, indicative 
of the center of the frame 3 and also supplies a control signal to a frame number recording circuit 39 for recording a 
frame number. The mark recording circuit 38 energizes an LED 40 positioned at the lower film-guide pair 30, 31 for 
recording a central mark 40a, shown in Figs. 1 and 2, representing the center of the exposed frame 3. The frame 
10 number recording circuit 39 energizes an LED 41 positioned at the lower film guide pair 30, 31 for recording a frame 
number 41 a, shown in Figs. 1 and 2, representing the frame number of the exposed frame 3. The frame number 41 a 
can be recorded such that It agrees with an actual frame number. 

[0047] Alternatively, as shown In Fig. 12 in place of LED 40 a magnetic head 40' can be employed to record the 
center mark on the marginal area 19" on the unexposed film. Similarly, the frame number can be recorded using another 

^5 magnetic head 41'. 

[0048] The system controller 8 also supplies a control signal to a frame size recording circuit 1 1 for recording a frame 
size signal, a so-called effective exposure area width signal, indicative of the frame size of the exposed frame 3. The 
frame size recording circuit 1 1 energizes an LED 1 2 positioned at the lower film guide pair 30, 31 for recording a frame 

size signal 12a, shown in Figs. 1 and 2. 
20 [0049] Alternatively, as shown in Fig. 12, in place of LED 12 a magnetic head 12' can be employed to record the 

frame size signal on the marginal area 19" on the unexposed film. 

[0050] The magnetic head 5c that senses the magnetic marks 1 9' on the film shown in Figs. 4A and 4B is connected 
to the system controller 8 through a buffer amplifier 5d or a similar playback amplifier. 

[0051] The LED 12 may be composed of four LED elements which are selectively energized to record one of the 

25 frame size signals 1 2a, which represent the frame size set by the frame size setting switch 6. The various frame size 
signals 12a are shown by way of example in Table 2 below. 



Table 2 



1 Frame Size 


Frame size signal 1 2a 


1 HDTV-matched full-frame size 


nil 


NTSC-matched full-frame size 


III 


NTSC-matched half-frame size 


II 


HDTV-matched half-frame size 


1 



[0052] The central mark 40a and the frame size signal 12a supply Information regarding the frame position and the 
frame size to an automatic printer, described hereinbelow, for controlling the automatic printer when the exposed and 
processed film is printed. 

[0053] While frame sizes can be recognized by measuring the distances between adjacent central marks 40a when 
the exposed film is printed, the processing speed of the automatic printer can be increased by using the frame size 

signal 12a. 

[0054] At the same time that the photographic film 1 is exposed, the system controller 8 supplies an information 
signal to an information recording circuit 42 for recording desired information. The information recording circuit 42 
energizes an LED 43 positioned at the upper film guide pair 30, 31 for recording such information 43a on the lower 
marginal edge, shown in see Figs. 1 and 2, of the photographic film 1 . The information 43a may be information that is 
supplied from the camera lens and the camera itself upon exposure or could consist of the exposure date, the person 
who took the picture, an exposure condition, or other information that the user has entered through an input device 
44. such as a keypad, on the outer surface of the rear lid of the camera body 10. The amount of information 43a, that 
is. the number of characters that can be recorded, is dependent upon the frame size, and is displayed on a display 
panel 44a of the input device 44. The LED 43 has a number of LED elements that are selectively energized depending 
on the frame size. 

[0055] An analysis has been made to determine the optimum position where the information 43a should be recorded 
and the optimum position where the holes 19 or magnetic marks 19* are defined from the standpoints of the user's 
convenience and a psychological effect that those positions have on the user. The results of the analysis are as follows: 

( 1 ) If marginal edges outside of the effective exposure area of the film are available as a band for recording user's 
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information, then the information should more preferably be positioned on the lower marginal edge of the print 
paper, rather than on the upper marginal edge. 

(2) Study of the developing and printing processes in processing laboratories Indicates that In many cases Infor- 
mation about the film itself is printed In many cases on film negatives, such that the film information will be positioned 
on the upper marginal edge of the print paper. It is preferable not to mix the film Information and the band for 

recording user's information. 

[0056] From the above results, It Is preferable to position the film position detecting holes 1 9 upwardly of the effective 
exposure area of the film when It Is exposed. 

[0057] As described above with reference to Figs. 5 through 8, the photographic camera according to the present 
invention has a detecting means 5a, 5b for detecting the feeding of the photographic film 1 , a film control system 8, 9, 
10 for controlling the distance by which the photographic film 1 moves and for driving the photographic film 1 for a 
length corresponding to the width of the selected exposure opening 7, based on a detected signal from the detecting 
means 5a, 5b, and for controlling a signal recording device 8, 11 , 12, 38, 40 disposed near the exposure opening 7 for 
recording a signal indicative of the position of the exposure opening. 7 on the photographic film 1 when the photographic 
film 1 is exposed through the exposure opening 7. 

[0058] After the photographic film 1 is exposed using the photographic camera, the processed photographic film 1 
bears control signals that are recorded In a signal recording area 21 , shown in see Fig. 1 , thereof and that will be used 
when the photographic film 1 1s printed. Therefore, even if the developed photographic film 1 contains frames of different 
frame sizes, it can be automatically printed by an automatic printer without requiring Individual adjustment. 
[0059] The photographic camera according to the present invention also has a film control system 8, 9, 10 for con- 
trolling the feeding or driving of the photographic film 1 , and an opening control system 8, 13, 14, 15 for varying the 
width of the exposure opening 7 along the photographic film 1. At least when the width of the exposure opening 7 
changes from a smaller dimension to a larger dimension, the film control system 8, 9, 10 drives the photographic film 
1 for a length corresponding to the selected width of the exposure opening 7. 

[0060] Therefore, the width of the exposure opening 7 is variable, and the tal<e-up or driving of the photographic film 
1 is controlled depending on the width of the exposure opening 7. The photographic camera can expose the photo- 
graphic film 1 successively In desired frame sizes which may differ one from another without adjacent frames overlap- 
ping each other. 

[0061 ] As shown in Fig. 1 , the photographic film 1 used In the photographic camera according to the present Invention 
has a signal recording area 21 located between an effective exposure area 20 and a marginal edge thereof for mag- 
netically or optically recording control signals, which will be used when the photographic film 1 is processed and printed. 
The film 1 has holes 19 or magnetic marks 19' defined In an upper marginal edge area thereof between the effective 
exposure area 20 and the marginal edge for detecting the distance by which the photographic film 1 has been moved. 
[0062] As shown in Fig. 13, an automatic printer for automatically printing processed photographic film 1 that has 
been exposed using a camera as described above has a printer body that supports a paper supply reel 45 for supplying 
the sensitized print paper 46, a paper deck or platen 47 for supporting the print paper 46 supplied from the paper supply 
reel 45, a variable paper mask 48 for determining the size of a print paper segment on which an image is to be printed, 
a paper holder plate 49 for holding the print paper 46 down against the paper deck 47, a paper feed or drive roller 50 
for driving the print paper 46, and a paper takeup reel 51 for winding the exposed print paper 46. 
[0063] The printer body of the automatic printer also supports a film supply reel 52 for supplying the processed 
photographic film 1 , a film deck or platen 53 for supporting the photographic film 1 supplied from the film supply reel 

52, a negative-carrier variable slit 54, a negative holder plate 55 for positioning the negative down against the film deck 

53, a film feed or drive roller 56 for driving the photographic film 1 , a film takeup reel 57 for winding the exposed and 
processed photographic film 1 , a lens 58 positioned above the negative holder plate 55, a bellows 59 supporting the 
lens 58 and positioned below the paper deck 47, a lamp 60 disposed below the film deck 53, a black shutter 61 posi- 
tioned above the lamp 60, a filter assembly 62 composed of yellow, magenta, and cyan (Y, M, C) filters, and a diffusion 
box 63 disposed between the filter assembly 62 and the film deck 53. 

[0064] The negative holder plate 55 supports a frame size sensor S1 for detecting the frame size signal 1 2a recorded 
on the photographic film 1 , a frame center sensor S2 for detecting the central mark 40a recorded on the photographic 
film 1 that indicates the center of a frame, and an order sensor S3 for magnetically detecting order Information about 
a print size and number of prints being ordered. This order information Is recorded in the other marginal area opposite 
the one defined by the holes 19 or magnetic marks 19', 19", as shown in Figs. 1-4. 

[0065] Upon detection of the central mark 40a of the frame 3 with the frame center sensor S2. the film drive roller 
56 is controlled to drive the film to align the frame center with the center of the negative-carrier variable slit 54. The 
variable paper mask 48 and the negative-carrier variable slit 54 are controlled based on the frame size signal 12a that 

is detected by the frame size sensor 31 . 

[0066] If the frame size is an HDTV-matched frame size, for example, the negative-carrier variable slit 54 is set to 
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dimensions as shown in Fig. 18A, and the variable paper mask 48 Is set to dimensions as shown In Fig. 19A. If the 
frame size Is an NTSC-matched frame size, for example, the negative-carrier variable slit 54 Is set to dimensions as 
shown in Fig. 1 SB, and the variable paper mask 48 is set to dimensions as shown in Fig. 1 9B. 
[0067] A control system for the automatic printer is shown In Fig. 1 4, in which the frame size sensor S1 and the frame 

5 center sensor S2 comprise photocouplers, respectively, for detecting the frame size signal 12a and the central mark 
40a, respectively, that are recorded in the marginal edge area of the photographic film 1 . 

[0068] On the other hand, the optical sensors S1 and S2 may be comprised of respective magnetic heads S1 ' and 
S2'. as shown in Fig, 1 5, that read the frame size signal and the frame center signal that are magnetically recorded on 
the marginal area 19" of the unexposed film. 

10 [0069] The frame center is determined based on the central mark 40a detected by the frame center sensor S2, and 
the frame size of the frame 3 whose frame center Is determined by a microprocessor 64 of the control system based 
on the frame size signal 12a that is read by the frame size sensor S1 before the central mark 40a Is detected by the 
frame center sensor S2. Then, the microprocessor 64 controls a mask size drive motor M3 to actuate the variable 
paper mask 48 to conform with the determined frame size. At the same time, the microprocessor 64 controls a negative- 

15 carrier variable slit drive motor M2 to actuate the negative-carrier variable slit 54. 

[0070] Based on the frame size signal 12A read by the frame size sensor SI , the microprocessor 64 controls a film 
feed motor Ml to rotate the film feed roller 56 for feeding the photographic film 1 for a predetermined length. At the 
same time, the microprocessor 64 controls a paper feed motor M4 to rotate the paper feed roller 50 for thereby feeding 
the print paper 46 for a predetermined length. Based on the print size and print quantity Information being read by the 

20 order sensor S3, the microprocessor 64 controls the number of prints and changes the size of the image on the sen- 
sitized print paper. This paper change system may be comprised of a paper feed mechanism and an optical selecting 
instrument, which are not shown. In such a system the optical selecting instrument selects a corresponding paper feed 
mechanism operation in response to the print size signal. 

[0071] Figs. 16A and 16B show the relationship between the photographic film 1, the frame center sensor 82, and 
25 the frame size sensor S1 in the automatic printer. When the photographic film 1 is driven In the direction indicated by 
the arrow A in Fig. 16A, a frame size Indicator 12a Is detected by the frame size sensor SI before Its frame 3 Is 
positioned and the sensor SI output signal is used for controlling the driving of the photographic film 1 , the negative- 
carrier variable slit 54, and the variable paper mask 48. The frame size signal from sensor 31 is processed by the 
microprocessor 64, which determines the frame size when the frame center of the frame 3 is determined by the frame 
30 center sensor S2. 

[0072] As shown in Figs. 1 6A and 1 68, the central mark 40A indicative of a frame center Is recorded at each frame 
on the photographic film 1 . At each frame, the frame size indicator 12a Is recorded ahead of the central mark 40a, and 
the frame number 41a is recorded behind the central mark 40a with respect to the direction in which the photographic 
film 1 is driven, 

35 [0073] While the frame center sensor S2 and the frame size sensor S1 are shown as being located in substantially 
the same position, only the frame center sensor S2 should be positioned in alignment with the center of the negative- 
carrier variable slit 54 and the variable paper mask 48, and the frame size sensor S1 may be positioned on the film 
deck 53 at the entrance end thereof. This applies to the magnetic head sensors SV and S2' as well. 
[0074] Fig. 1 7 shows a control sequence of the microprocessor 64 for controlling the driving of the developed pho- 

40 tographic film or negative 1 and the driving of the print paper 46. The negative-carrier variable slit 54 and the variable 
paper mask 48 are also controlled In this control sequence. The photographic film 1 Is continuously driven and taken 
up until the central mark 40a is detected by the frame center sensor S2, and then the photographic film 1 Is stopped 
when the central mark 40a is detected by the frame center sensor S2. Until the photographic film 1 Is stopped, the 
frame size indicator 12a is detected by the frame size sensor S1 and its number is counted. 

45 [0075] If the frame size indicator 1 2a represents "3", the width of the negative-carrier variable slit 54 is set to 38 mm, 
and the width of the variable paper mask 48 Is set to 1 1 9 mm . Thereafter, the print paper 46 Is moved, and the photo- 
graphic film 1 is printed, after which the control sequence is ended. The print paper 46 is moved for a distance corre- 
sponding to printed frame sizes, a blank surrounding the printed frames, and a cutting blank between the printed frames. 
Usually, a hole is defined In the cutting blank when the photographic film 1 Is printed, and serves as a positional signal 

50 for automatically cutting the print paper. 

[0076] If the frame size indicator 1 2a represents "4". the width of the negative-carrier variable slit 54 is set to 51 mm, 
and the width of the variable paper mask 48 is set to 1 58 mm. Thereafter, the print paper 46 Is moved, and the photo- 
graphic film 1 is printed, after which the control sequence is ended. 

[0077] If the frame size indicator 1 2a represents "1 " or "2", the widths of the negative-carrier variable slit 54 and the 
55 variable paper mask 48 are set similarly. Thereafter, the print paper 46 is moved, and the photographic film 1 is printed, 
after which the control sequence Is ended. 

[0078] Since the frame size indicator 12a is recorded in the upper marginal edge portion of the photographic film 1 , 
it may possibly be recognized in error as the central mark 40a. To avoid such an error, a negative feed sensor S3, 
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shown in Fig. 14, for detecting the distance by which the photographic film 1 is fed is associated with the film feed 
motor Ml , and the distance by which the photographic film 1 is fed is measured by a counter 65 whose count is fed 
back to the microprocessor 64. Since the width of the frame size indicator 12a on the photographic film 1 can be 
detected by the distance by which the photographic film 1 is driven, the frame size indicator 12a can be distinguished 

5 from the central marl< 40a or the frame number 41 a. 

[0079] As described above with reference to Figs. 1 3, 1 4, and 1 6A-1 SB, the automatic printer according to the present 
invention has a film drive control device 65, 64, M1 for detecting an effective exposure area position indicator 40a 
recorded in a marginal edge area between the effective exposure area 20 on the photographic film 1 and the marginal 
edge thereof to control the driving of the photographic film 1 , and a printing opening width control device 54, 64, M2 

^0 tor detecting an effective exposure area width indicator 12a recorded In the marginal edge area to control the width of 
the printing opening along the photographic film 1. 

[0080] The photographic film 1 has an effective exposure area position indicator 40a and an effective exposure area 
width indicator 12a which are recorded in a marginal edge area between the effective exposure area 20 on the pho- 
tographic film 1 and the marginal edge thereof. After the effective exposure area width indicator 1 2a has been detected, 

15 the effective exposure area position indicator 40a is detected. The width of the film exposure opening along the pho- 
tographic film 1 , the width of the print paper exposure opening, and the distance by which the print paper 46 is driven 
are controlled based on the detected effective exposure area width indicator 12a, and the distance by which the pho- 
tographic film 1 is fed is controlled based on the detected effective exposure area position Indicator 40a. 
[0081] Therefore, since the distance by which the photographic film 1 Is driven is controlled based on the effective 

20 exposure area position Indicator 40a recorded in the marginal edge area of the photographic film 1 and the width of 
the printing opening, the width of the print paper exposure opening and the distance over which the print paper 46 is 
driven are controlled based on the effective exposure area width indicator 12a recorded in the marginal edge area of 
the photographic film 1 , the photographic film 1 can automatically be printed even If it has a succession of frames of 
different sizes. 

25 [0082] In the illustrated photographic camera, the LED 5a and the photodetector 5b are disposed in confronting 
relationship to each other for detecting the film position detecting holes 19, however, as shown in Figs. 20 and 21 , a 
photocoupler 66, which is an integral combination of an LED and a photodetector for detecting a film position, may be 
disposed on a film guide 30. The photocoupler 66 may be positioned anywhere on the film guide 30. The photocoupler 
66 may have LEDs 41 , 40, as shown In Fig. 5, for recording the frame number 41a and the central mark 40a at the 

30 same time that the frame is exposed. 

[0083] While the hole sensor 5 comprises an LED and a photodetector in the illustrated photographic camera, the 
hole sensor 5 may comprise two pairs of an LED and a photodetector given the different distances by which frames 
of different sizes are fed. 

[0084] In the Illustrated automatic printer, the same photographic film contain frames of different sizes, however, the 
35 present invention is also applicable to an automatic printer for automatically printing a spliced length of photographic 
films with different frame sizes, 

[0085] An embodiment of a photographic image system 70 that can transform an image in a frame on the photographic 
film 1 to a video signal is shown and described in regard to Figs. 22 through 30. This embodiment uses a printing order 
system which permits communication between the camera user and the processing laboratories. 

40 [0086] Fig. 22 is a perspective view of the photographic image system 70 having an upper body 71 and a lower body 
72. The upper body 71 has a print select panel 85 on a front surface that is described below, as well as a power display 
panel 84, and includes an optical instrument, a charge coupled device, and the necessary drive circuits. 
[0087] The lower body 72 has a display adjusting panel 73, a film cartridge housing 79 and a window 81 . and includes 
a iamp 89 and a film feed mechanism 88, as shown in Fig. 23. The display adjusting panel 73 has a color adjusting 

45 switch 74, a zoom control switch 75, a focus control switch 76, an iris control switch 77, and a main power indicator 
lamp 78. These switches 74 through 77 are manually used for adjusting the quality of the display image. The main 
power switch 80 is on the back right side of the lower body 72. 

[0088] As shown in Fig. 23, a processed film cartridge 86 is accommodated in the film cartridge housing 79, and a 
processed film 1 is drawn out from the cartridge 86 and is guided by a film guide 92. The processed photographic film 

50 1 is fed from the film cartridge housing 79 to a film housing 87 by the film feed mechanism 88. This film feed mechanism 
88 includes driven roller pairs and idler roller pairs as well as a take-up reel mechanism and automatically feeds a film 
by detecting a frame position signal recorded on the film or by detecting holes placed in the film, as shown in Figs. 
1 6A and 1 6B. The processed photographic film is illuminated by the lamp 89 through the diffuse filter 90. The film feed 
mechanism 88 is driven by a motor 93 that Is controlled by a film driving circuit 94 and a system controller 95, shown 

55 in Fig. 24. This system controller 95 controls the film feeding and film image transformation for transforming an Image 
of the processed photographic film to a video signal. The system controller 95 detects the frame size signals 12a and 
frame center marks 40a using detectors 1 55, 1 56 and a hole/center mark detecting circuit 1 1 5. The frame center marks 
40a may replace a hole 19 formed in a marginal edge of the photographic film. 
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[0089] As shown in Fig. 24, an image of the processed photographic film is projected on a charge coupled device 
96 through an objective lens 97, a zoom lens 98, a focus lens 99, and a diaphragm 1 00. These lenses and the diaphragm 
are driven by a zoom motor 101 , a focus motor 102, and a diaphragm or Iris motor 103, respectively. These motors 
are respectively controlled by a zoom motor circuit 104, a focus motor circuit 105, an iris motor circuit 106, and the 
system controller 95. The system controller 95 controls the diaphragm 100 In response to the magnification selected 
for the zoom lens 98- 

[0090] As shown in Fig. 25, the Image of the processed photographic film is projected on an image transform area 
1 07 of the charge coupled device 96. The actual extent of this area is selected by the system controller 95 In response 
to a frame size signal 12a detected by the detector 94 and frame size signal detecting circuits 155, 156. Area sizes C 
through F correspond respectively to NTSC-matched frame size (half size), HDTV-matched frame size (half size), 
NTSC-matched frame size (full size), and HDTV-matched frame size (full size), and area sizes A and B may be selected 
by a full or panorama size signal in response to a user request or the frame size signal 1 2a recorded by a photographic 
camera. 

[0091] Another embodiment of the Image area selecting system is illustrated in Fig. 26. The zoom lens 98 enlarges 
a NTSC-matched frame 1 08 size (full size) on the HDTV size area of the CCD Image transform area 1 07. The enlarged 
NTSC-matched frame loses a part of the image but all pixels of the CCD Image transform area 107 are effectively 
used. A portion 107A of the CCD image transform area Is used to transform Information, such as the user entered 
information 43a, In the marginal area of the photographic film to a video signal as shown In Figs. 28 and 30A. 
[0092] The system controller 95 controls an image signal process circuit 1 1 0 in response to an image signal detected 
by the charge coupled device 96 and in response to a frame size signal 12a. The image signal process circuit 110 
generates an HDTV video signal or an NTSC video signal and other signals as well. These signal outputs are fed to 
a monitor or television 170, as shown in Fig. 27. 

[0093] The photographic image system 70 is controlled by a remote controller 1 1 6. This remote controller 1 1 6 controls 
feeding of the film, the display size, and the printing order. The system controller 95 controls the image signal process 
circuit 11 0 to mix or insert a graphical order menu 1 71 onto the image obtained from the processed photographic film. 
This printing order is recorded on a magnetic area of the processed film by a magnetic head 112 and a signal detect/ 
recording circuit 113, as shown in Fig. 24. 

[0094] The print select panel 85 has an automatic mode select switch 1 1 7, and when this select switch is turned off, 
the user can manually control the operations by using switches 1 1 8 through 1 21 . These switches 1 1 8-1 21 can manually 
control the zoom motor driving circuit 104, the focus motor driving circuit 105, and the iris motor driving circuit 106, 
respectively. A switch 1 22 selects a transform of the image signal process circuit which transforms a positive or negative 
image of the processed photographic film to a black-white or color video signal. A switch 123 selects an order menu 
or an ordinary display. A switch 128 selects the size of the photographic print that will be produced. Such sizes can be 
a service size, a cabinet size, a quarter size or some other size. A display 127 displays the selected size of the print 
paper, and a display 129 displays the number of the frame. In an order menu situation the displays 126. 124 and 127 
display the size or aspect of the frame, the number of prints ordered, and the print size of the paper, respectively. 
[0095] As shown in Fig. 28, the graphical menu 171 permits the order to be changed by the user. A first step A is an 
ordinary mode, which displays a film size 172 and the frame number 173 of the photographic film. A second step B is 
an order confirmation menu 174. A third step C Is an order menu that displays a print size 175, number of prints 176, 
and a final confirmation of the order 1 77. This menu 1 71 is also controlled by the remote controller 11 6. 
[0096] As shown in Fig. 24, the remote controller 1 1 6 has an order button 1 30 that selects an order situation menu, 
which is the second step B in Fig. 28. If a yes menu is selected by a yes button or a cursor switch 132 of the remote 
controller 1 1 6 in the second step B, the menu process jumps to the third step C. The cursor is then used to select the 
print size, the number of prints, and a final confirmation of the order. 

[0097] The Image signal process circuit 110 includes a digital converstion circuit and an image process circuit and 
output circuit, as shown in Fig. 29A. The conversion circuit has an analog to digital converter 1 39 for converting a CCD 
output signal, as shown in Fig. 24. or the output a line sensor of a flat-bed type scanner, as shown in Figs. 31a and 
31 b. Into a digital signal. Output data of this analog to digital converter 139 are RGB digital data. 
[0098] This RGB data Is corrected and converted by a brightness correction and color converting circuit 140. This 
circuit uses correction data and color converting data from a memory 141. The correction data is used to correct any 
transform deviations between various RGB detectors. The color converting data are for transforming from RGB data 
to CMY data, which is data for transforming between positive-film and negative film and data for selecting a color image 
or black/white image. The transformation between positive-film and negative film and a selection of a color Image or 
a black/white image are selected by the switch 122 shown in Fig. 24, and the select data are sent through a data bus 
138 from the system controller 95 to the image signal process circuit 110. The data bus sends control data for the 
brightness correct and color converting circuit 1 40 and for a film-type correction circuit 1 42. The transformed data from 
the brightness correct and color converting circuit 140 is fed to the next correction circuit 142. 
[0099] This correction circuit 1 42 corrects a film sensitivity deviation for each film type by using sensitivity correcting 
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data from a memory 143 and is controlled by the system controller 95. The system controller 95 detects the film type 
using the detector 160 disposed at the processed film cartridge housing 79. This film type detector 160 shown in Fig. 
23 and a film type detecting circuit 161 shown in Fig. 24 detect the film type data that is magnetically or optically 
recorded on the film cartridge and send a film type data signal to the system controller 95. This detector 1 60 could also 
detect magnetic or optical data on the film, in which case it would be disposed on the film guide 92. 
[01 00] The CM Y data for correcting the film sensitivity deviation are fed to an Image process and output circuit 1 44. 
On the one hand this circuit 144 corrects a CRT deviation and adjusts a CRT display size and, on the other hand, the 
circuit 144 converts the CMY data to RGB data or to a composite video signal for a CRT display and superimposes 
the control data from the system controller 95 on the RGB data or the composite video signal. This circuit 144 also 
adjusts an image size of the CMY data corresponding to the frame size signal 12a and outputs signals to a computer 
system or a disc drive control circuit. 

[0101] As shown Fig. 298, this Image process and output circuit 144 comprises two operational circuits. A first op- 
erational circuit outputs bit-map type data to the outer computer and comprises a transfer circuit 160, a data hold/ 
process circuit 1 61 , and a computer output circuit 162. This bit-map type data may be replaced by GIF type data, TIFF 
type data, or some other type data. 

[0102] The transfer circuit 160 receives the CMY data for correcting the film sensitivity deviation and transfers the 
data to the hold/process circuit 161 and to a CRT deviation correct circuit 163. The data/hold process circuit 161 
receives the CMY data and transforms the data type, the data size, and a display size. The data type is selected from 
the bit-map type, the Gl F type data, the Tl FF type data. JPEG type data, or some other type data by the image controller/ 
superimpose circuit 166. 

[0103] The data size and the display size are selected by the image controller/superimpose circuit 166 according to 
the detected frame size signal 1 2a. The CMY data, processed and transformed as to data type, data size, and display 
size are held and transferred to the output circuit 162. 

[0104] The transfer circuit 160 is also included in the second operational circuit. This second operational circuit is 
for outputting RGB data or a composite video signal to the CRT, LCD, or other display device and comprises the transfer 
circuit 160, the CRT deviation correction circuit 163, an image hold/process circuit 164, and a CRT output circuit 165. 
These block are controlled by an image controller/superimpose circuit 1 66 and processes using data from the memory 

166 

[0105] The CRT deviation correction circuit 163 corrects the CRT deviation using the CRT deviation data from the 

memory 165 and transforms the CMY Data into RGB data. The image hold/process circuit 164 receives the RGB data 
and processes an image superimposition onto the RGB data. The RGB data is controlled and adjusted to a display 
size by the Image controller/superimpose circuit 1 66 according to the detected frame size signal 1 2a. The display data 
for superimposition are the film size 1 72. a number of the frame 1 73, and the order number Information 1 76. as shown 
In Fig. 28. The Image hold/process circuit 164 has two image planes. One image plane holds the RGB data and other 
image plane holds the superimpose data. These two image plane data are transferred to the output circuit 165 where 
they are mixed or superimposed with each other and transferred as RGB data or as a composite video signal. 
[0106] Figs. 30A through SOD illustrates such an image superimposition. As shown in Figs. 30A through 30C, an 
image of the photographic film can be selectively enlarged. The display data for film size 1 71 . the number of the frame 
1 73 and other data Is superimposed on the image. Fig. 30D shows order confirmation windows by use by the operation 
in confirming the order information. This menu is displayed after the graphical menu 171 of the order as shown Fig. 
28 On the screen of Fig. SOD, twelve windows are displayed corresponding to twelve exposures on the film. Each 
window continuously displays each frame of the processed photographic film 1 . A display area below each window 
displays order information, such as print size 175 and the number 176 of prints to be made. 
[0107] Another embodiment of the photographic and video image system is shown In Figs. 31 A and 31 B. The rela- 
tionship of the lamp and the CCD are inverted in Fig. 31 A relative to Fig. 24. This photographic image system is a line 
scanner type using a CCD 96' in the form of a line sensor. This line sensor 96' has an electronic shutter circuit shown 
in Fig. 32. This electronic shutter circuit comprises a timing generator 181 controlled by control data from the system 
controller 95 and by overflow data from an analog-digital converter 180. The timing generator 181 generates a variable 
width timing pulse at the CCD shutter pulse period. This pulse may be used in place of the diaphragm or iris 100 or 
together with the diaphragm or iris 100. 

[0108] Referring back to Figs. 31 A and 31 B the processed film 1 Is driven by the film driving motor and illuminated 
by the lamp 89 and the diffuse filter 90. A glass window 81 , the lamp 89, and the diffuse filter 90 are disposed In the 
lower body 72 of the photographic and video imaging system 70. The detectors 155, 156 for detecting a frame size 
12a and a frame mark 40a and the recording/writing head 112 are disposed on opposite sides of the film 1 from the 
window 81 . The frame center mark 40a may be replaced by a hole 1 9. The line sensor 96' and a lens 1 48 are disposed 
on a slider 149. The slider 149 is driven along a position rod 152 by a motor 150 and a belt 151. 
[0109] The above two embodiments of the photographic image system relate to an automatic printer in which the 
photosensitive paper is replaced by a CCD. These two embodiments use an exposure control signal magnetically or 
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optically recorded between an edge of the photographic film and an effective exposure area of the photographic film. 
These embodiments use the same position on the film for an order Information area as in the previously explained 
embodiment, and this order information area is used by the automatic printer system at the time the photographic prints 
are made. The exposure control signal can be used not only by the processor but also by the user, and the user can 
print by a simple printer system according to the present Invention. Such a home printing system can be combined 
with a computer system or a television for display. 

[0110] The present Invention uses an exposure control signal magnetically or optically recorded between an edge 
of the photographic film and an effective exposure area of the photographic film. This signal can be used not only by 
the processor but also by the individual user, so that the individual can print using a relatively simple printer system 
according to the present invention. This simple home system can be combined with a computer system or a television 
for display. Also, an exposure control signal of the present invention may Include an auxiliary signal for controlling a 
printer system or Indicating certain features to the user. Thus, the present Invention as described above can be used 
for many applications because it avoids using the punched in notch required in previously proposed systems. 
[01 11 ] In the above described image printer and video transfer apparatus the aspect information or effective exposure 
size signal is the frame size signal 12a which is indicative of the size of its associated frame on the photographic film. 
However, as an alternative, the camera could be used to make Images on the film with frames of the same size but 
with the aspect Information or effective exposure size signal being a print signal indicative of the (user) desired print 
size or print aspect ratio. The printer or video transfer device would then operate in very similar manners to those 
described above, with different Image sizes being produced according to the detected print signal. The main difference 
would be that, according to the print signals, different parts of the frames would not be printed/transferred, as they 
would not fit into the desired size or aspect ratio. 

[01 12] Having described preferred embodiments of the invention with reference to the accompanying drawings, by 
way of example only, it is to be understood that the invention is not limited to those precise embodiments. 



Claims 

1 A photographic image apparatus (70) for transforming an image on a frame of a photographic film to an Image 
signal, the apparatus comprising: 

a body (71,72); 

a film feed means (88) disposed on said body (71 , 72) for feeding a photographic film (1); 

image transforming means (89, 90, 96-1 00) disposed on said body (71 , 72) for transforming an image of said 

photographic film(1) to an Image signal; 

first means (1 55, 1 56, 1 1 5) disposed on said body for detecting a frame position indicator (40a) on said film (1 ); 
second means (1 55, 156, 1 1 4) disposed on said body for detecting aspect information (1 2a) recorded on said 
film (1); 

control means (95) for controlling said film feed means (88) in response to the detected frame position indicator 
and for controlling said image transforming means (96-100); characterised by 

image processing means (110) including mixing means (164, 166) for mixing said detected aspect information 
and said image signal to produce a first processed image signal for display on a monitor, and means (161, 
1 66) for changing the size of said image signal In response to the detected aspect Information to produce a 
second image signal of changed size; and 

output means (162. 165) for outputting the first processed image signal and for outputting the second proc- 
essed image signal. 

2. A photographic image apparatus according to claim 1 wherein said image processing means (110), corrects said 
image signal in accordance with a film type of data, and said output means (1 62, 1 65) corrects said first processed 
image signal in accordance with a deviation of said monitor. 

3. A photographic image apparatus according to claim 1 , wherein said image processing means (110) corrects said 
image signal in accordance with a film type of data, and said output means (162, 165) adjusts said first processed 
image signal in accordance with a size of said display. 

4. A photographic image apparatus according to any one of the preceding claims, further comprising an interface 
(85, 116) for receiving a printing order and magnetic recording means (112) for recording said printing order on 
the photographic film (1). 
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5. A photographic image apparatus according to claim 4, wherein the image processing means (1 0) further comprises 
means (164, 166) for mixing said printing order with said video signal. 

6. A photographic image apparatus according to claim 4 or 5, wherein said interface is a remote controller (116). 

7 A photographic image apparatus according to according to any one of the preceding claims, wherein said frame 
position indicator (40a) is one of a hole, an optical mark, or a magnetic mark. 

8. A photographic Image apparatus according to according to any one of claims 1 to 7, wherein said frame position 
indicator (40a) includes one of a hole, an optical code signal, or a magnetic code signal. 

9. A photographic image apparatus according to according to any one of the preceding claims, wherein said image 
transforming means includes an image transformer device (96), an optical system (89, 90, 99-100) for projecting 
the image on the frame of the photographic film (1) to said image transformer device (96) and a controller (95) for 
controlling said optical system (99-100) and adjusting a brightness, a focus and/or a size of the image projected 
on said image transformer device (96) in response to the detected aspect information. 

10. A photographic image apparatus according to claim 9, wherein said optical system has a focus lens (99), a zoom 

lens (98) and/or a diaphragm (1 00). 

11, A photographic image apparatus according to claim 9 or 10, wherein said image transformer device is a charge 
coupled device (96) and said apparatus further comprises an area controller (96) for selecting an image area of 
said charge coupled device (96) in response to the detected aspect information. 

12. A photographic image apparatus according to any one of claims 1 to 8, wherein said image transforming means 
includes a charge coupled device (96) and an area controller (95) for selecting an image area of said charge 
coupled device (96) in response to the detected aspect information. 

13, A photographic image apparatus according to claim 11 or 12, wherein said area controller includes an electric 
shutter controller for controlling a shutter speed in response to said aspect information. 

14, A photographic image apparatus according to any one of claims 1 to 8, wherein said Image transforming means 
includes a charge coupled device (96) and a switch controller (95) for controlling an effective shutter speed of said 
charge coupled device (96) in response to the detected aspect information. 

15, A method for transforming an image on a frame of a photographic film to an image signal, the method comprising 
steps of: 

feeding and positioning a photographic film (1); 

transforming an image of said photographic film (1) into an Image signal; 
detecting a frame position indication (40a) on said film (1 ); 
detecting aspect information (12a) recorded on said film (1); 

controlling said feeding and positioning in response to the detected frame postion; characterised by: 

mixing said detected aspect information and said Image signal to produce a first processed image signal 

for display; 

changing a size of the image data In accordance with the detected aspect Information to produce a second 
processed image signal; and 

outputting the first processed image signal and the second processed image signal. 
Patentanspruche 

1. Fotografisches Bildgerat (70) zum Umwandein eines Bildes in einem Rahmen eines fotografischen Films In ein 
Bildsignal, welches Gerat umfasst: 

einen Kbrper(71, 72), 

ein Film-Vorbewegungsmittel (88), das auf dem Korper (71, 72) angeordnet ist, zum Vorbewegen eines foto- 
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grafischen Films (1), 

Bild-Umwandlungsmlttel (89, 90, 96 - 100), die auf dem Korper (71, 72) angeordnet sind, zum Umwandein 
eines Bildes des fotografischen Films (1) in ein Bildsignal, 

erste Mittel (155, 156, 115), die auf dem Korper angeordnet sind, zum Erfassen eines Rahmenposltions-An- 
zeigers (40a) auf dem Film (1), 

zweite Mittel (1 55, 1 56. 1 1 4), die auf dem Korper angeordnet sind, zum Erfassen von Aspektinformation (1 2a), 
die auf dem Film (1) aufgezeichnet ist, 

ein Steuermittel (95) zum Steuern des Fiim-Vorbewegungsmitteis (88) in Reaktion auf den erfassten Rahmen- 
positions-Anzelger und zum Steuern der Bild-Umwandlungsmittel (96 - 100), 

gekennzeichnet durch 

ein Bild-Verarbeitungsmittel (110), das Mischmittel (164, 166) zum Mischen der erfassten Aspektinformation 
und des Bildsignals zum Erzeugen eines ersten verarbeiteten Bildsignals zur Anzeige auf dem Bildschirm eines 
Monitors und Mittel (1 61 , 1 66) zum Andern der GroBe des Bildsignals in Reaktion auf die erfasste Aspektinforma- 
tion zum Erzeugen eines zweiten Bildsignals einer geanderten Gr63e enthalt und 

Ausgabemittel (1 62, 1 65) zum Ausgeben des ersten verarbeiteten Bildsignals und zum Ausgeben des zwei- 
ten verarbeiteten Bildsignals. 

2. Fotografisches Bildgerat nach Anspruch 1 , bei dem das Bild-Verarbeitungsmittel (110) das Bildsignal in Ubereln- 
stimmung mit Filmtyp-Daten korrigiert und die Ausgabemittel (162, 165) das erste verarbeltete Bildsignal in Uber- 
einstimmung mit einer Abweichung des Monitors korrigieren. 

3. Fotografisches Bildgerat nach Anspruch 1 , bei dem das Bild-Verarbeitungsmittel (110) das Bildsignal in Oberein- 
stlmmung mit Filmtyp-Daten korrigiert und die Ausgabemittel (1 62. 1 65) das erste verarbeitete Bildsignal in Uber- 
einstimmung mit einer GroBe der Anzeige anpassen. 

4. Fotografisches Bildgerat nach einem der vorhergehenden Anspruche, das ferner eine Schnittstelle (85, 116) zum 
Empfangen einer Ausdruck-Reihenfolge und ein magnetisches Aufzeichnungsmlttel (112) zum Aufzeichnen der 
Ausdruck-Relhenfolge auf dem fotografischen Film (1) umfasst. 

5. Fotografisches Bildgerat nach Anspruch 4, bei dem das Bild-Verarbeitungsmittel (1 0) ferner Mittel (1 64, 1 66) zum 
Mischen der Ausdruck-Reihenfolge mit dem Bildsignal umfasst. 

6. Fotografisches Bildgerat nach Anspruch 4 or 5. bei dem die Schnittstelle eine Fernsteuereinrichtung (116) ist. 

7. Fotografisches Bildgerat nach einem der vorhergehenden Anspruche, wobei der Rahmenpositions-Anzeiger (40a) 
ein Loch, eine optische Marke Oder eine magnetische Narke ist. 

8. Fotografisches Bildgerat nach einem der Anspruche 1 bis 7, wobei der Rahmenpositions-Anzeiger (40a) ein Loch, 
ein optisches Kodesignal Oder ein magnetisches Kodesignal enthSlt. 

9. Fotografisches Bildgerat nach einem der vorhergehenden Anspruche, bei dem das Bild-Umwandlungsmittel eine 
Bild- Umwandlungselnrichtung (96), ein optisches System (89. 90, 99 - 100) zum Projizleren des Bildes in dem 
Rahmen des fotografischen Films (1) auf die Blld-Umwandlungseinrichtung (96) und eine Steuerelnrichtung (95) 
zum Steuern des optischen Systems (99 - 100) und Einstellen einer Helligkeit, eines Fokus und/oder einer GroBe 
des Bildes, das auf die Bild-Umwandlungseinrichtung (96) projiziert wird, in Reaktion auf die erfasste Aspektinfor- 
mation enthalt. 

10. Fotografisches Bildgerat nach Anspruch 9, bei dem das optische System eine Fokus-Linse (99), eine Zoom-Linse 
(98) und/oder eine Blende (100) hat. 

11- Fotografisches Bildgerat nach Anspruch 9 Oder 10, bei dem die Bild-Umwandlungseinrichtung eine ladungsge- 
koppelte Einrichtung (96) ist und wobei das Gerat ferner eine Bereichs-Steuereinrichtung (96) zum Auswahlen 
eines Bildbereichs der ladungsgekoppelten Einrichtung (96) in Reaktion auf die erfasste Aspektinformation um- 
fasst. 

12. Fotografisches Bildgerat nach einem der Anspruche 1 bis 8, bei dem das Bild-Umwandlungsmittel eine ladungs- 
gekoppelte Einrichtung (96) und eine Bereichs-Steuereinrichtung (95) zum Auswahlen eines Bildbereichs der la- 
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dungsgekoppelten Einrichtung (96) in Reaktion auf die erfasste Aspektinformation enthalt. 

1 3. Fotografisclies Bildgerat nach Anspruch 1 1 Oder 1 2, bei dem die Bereichs-Steuereinriclitung eine elektrisclie Ver- 
schlusS'Steuereinrichtung zum Steuern einer Verscliluss-Geschwindigkeit in Reaktion auf die Aspektinformation 
enthalt. 

14. Fotografisches Bildgerat nach einem der Anspruche 1 bis 8, bel dem das Bild-Umwandlungsmlttel eine ladungs- 
gekoppelte Einrichtung (96) und eine Schaltsteuereinrichtung (95) zum Steuern einer wirksamen Verschluss-Ge- 
schwindigkeit der (adungsgekoppelten Einrichtung (96) in Reaktion auf die erfasste Aspektinformation enthalt. 

15. Verfahren zum Umwandein eines Blldes in einem Rahman eines fotografischen Films in ein Bildsignal, welches 
Verfahren Schritte umfasst zum 

Vorbewegen und Positionieren eines fotografischen Films (1), 

Umwandein eines Bildes des fotografischen Films (1) in ein Bildsignal, 

Erfassen eines Rahmenpositlons-Anzeigers (40a) auf dem Film (1), 

Erfassen von Aspektinformation (12a), die auf dem Film (1) aufgezelchnet ist, 

Steuern des Vorbewegens und der Posltlonlerung in Reaktion auf die erfasste Rahmenposltion, 

gekennzelchnet durch Schritte zum 

MIschen der erfassten Aspektinformation und des Blldsignals zum Erzeugen eines ersten verarbeiteten Bild- 

signals zur Anzeige, 

Andern einer Gr63e von Bilddaten in Ubereinstlmmung mit der erfassten Aspektinformation, um ein ein zwei- 
tes verarbeitetes Bildsignal zu erzeugen, und 

Ausgeben des ersten verarbeiteten Blldsignals und des zweiten verarbeiteten Blldsignals. 

Revendications 

1 Appareil photographique (70) pour transformer une image dans un cadre d'un film photograph ique en un signal 
d'image, I'appareil comprenant : 

un corps (71,72); 

des moyens (88) d'avance du film disposes sur ledit corps (71 ,72) pour faire avancer un film photographique 

(1): 

des moyens de transformation d'images (89,90, 96-1 00) disposes sur ledIt corps (71 ,72) pour transformer une 
image dudit film photographique (1) en un signal d'image; 

des premiers moyens (155,156,115) disposes sur ledit corps pour detecter un indicateur de position de cadre 
(40a) sur ledit film(1),; 

des seconds moyens (155,156,114) disposes sur ledit corps pour detecter une information d'aspect (12a) 
enregistree sur ledit film; 

des moyens de commande (95) pour commander lesdits moyens (88) d'avance du film en reponse a I'indicateur 
de position de cadre d'image detecte et pour commander lesdits moyens (96-100) de transformation d'image; 

caracterise par 

des moyens (1 1 0) de traitement d'images incluant des moyens de melange (1 64,1 66) pour m§langer ladlte 
information d'aspect detectee et ledit signal d'image pour produire un premier signal d'image traite pour I'afflchage 
sur un monlteur, et des moyens (161 ,166) pour modifier la tallle dudit signal d'image en reponse a I'infomiation 
d'aspect detectee de maniere a produire un second signal d'image de tallle modifiee; et 

des moyens de sortie (162,165) pour delivrer le premier signal d'image traite et delivrer ie second signal 
d'image traite. 

2. Appareil photographique selon la revendication 1 , dans lequel lesdits moyens (1 1 0) de traitement d'images corri- 

gent ledit signal d'image en fonction d'un type de donnees de film, et lesdits moyens de sortie (1 62,1 65) corrigent 
iedit premier signal d'image traite en fonction d'une deviation dudit moniteur. 

3. Appareil photographique selon la revendication 1 , dans lequel lesdits moyens (110) de traitement d'images corri- 
gent ledit signal d'image conform§ment a un type de donnees de film, et lesdits moyens de sortie (1 62,1 65) ajustent 
ledit premier signal d'image traite en fonction d'une taitle dudit dispositif d'alflchage. 
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4. Appareil photographique selon Tune quelconque des revendications precedentes, comprenant en outre une inter- 
face (85,116) pour recevoir un ordre d'impression et des moyens d'enregistrement magnetique (112) pour enre- 
gistrer ledit ordre d'impression sur le film pliotographique (1). 

5. Appareil photographique selon la revendicatlon 4, dans lequel lesdits moyens de traitement d'images (10) com- 
prennent en outre des moyens (164,166) pour melanger ledit ordre d'impression avec ledit signal video. 

6. Appareil photographique selon la revendicatlon 4 ou 5, dans lequel ladite Interface est une unite de teiecommande 

(116). 

7. Appareil photographique selon Tune quelconque des revendications precedentes, dans lequel ledit indicateur (40a) 
de position de cadre d'image est un trou, une marque optlque ou une marque magnetique. 

8. Appareil photographique selon Tune quelconque des revendications 1 a 7, dans lequel ledit Indicateur (40a) de 
position de cadre d'image inclut un trou, une marque optlque ou une marque magnetique. 

9. Appareil photographique selon I'une quelconque des revendications precedentes, dans lequel lesdits moyens de 
transformation d'images comprennent un dispositif de transformation d'images (96), un systeme optlque 
(89,90,99-100) pour projeter I'lmage du cadre du film photographique (1 ) sur ledit dispositif formanttransformateur 
d'images (96) et une unite de commande (84) pour commander ledit systeme optique (99-100) et regler une lu- 
minosite, un foyer et/ou une taille de I'image projetee sur ledit dispositif formant transformateur d'images (96) en 
reponse a Tinformation d'aspect detect6e. 

10. Appareil photographique selon la revendicatlon 9, dans lequel ledit systeme optique possede une lentille de foca- 
lisation (99), une lentille de zoom (98) et/ou un diaphragme (100). 

11. Appareil photographique selon la revendicatlon 9 ou 10, dans lequel ledit dispositif formant transformateur d'ima- 
ges est un dispositif a couplage de charges (96) et ledit appareil comporte en outre une unite de commande de 
zone (96) pour seiectionner une zone d'image dudit dispositif a couplage de charges (96) en reponse a I'information 
d'aspect detectee. 

12. Appareil photographique selon I'une quelconque des revendications 1 a 8, dans lequel lesdits moyens de trans- 
formation d'images incluent un dispositif k couplage de charges (96) et une unite de commande de zone (95) pour 
selectionner une zone d'image dudIt dispositif a couplage de charges (96) en reponse k I'information d'aspect 
detectee. 

1 3. Appareil photographique selon la revendicatlon 11 ou 12, dans lequel ladite unite de commande de zone comprend 
une unite de commande etectrique d'obturateur pour commander une vitesse d'obturateur en reponse k ladite 
information d'aspect. 

14. Appareil photographique selon I'une quelconque des revendications 1 a 8, dans lequel lesdits moyens de trans- 
formation d'images incluent un dispositif a couplage de charges (96) et une unite (95) de commande a interrupteur 
pour commander une vitesse effective de Tobturateur dudit dispositif a couplage de charge (96) en reponse a 
rinformatlon d'aspect detectee. 

15. Precede pour transformer une image dans un cadre d'image d'un film photographique en un signal d'image, le 
precede comprenant les etapes conslstant a : 

amener et positionner un film photographique (1) ; 
transformer une image dudltfilm photographique (1) en un signal d'image; 
detecter une indication de position de cadre (40a) sur ledit film (1); 
detecter une information d'aspect (12a) enregistree sur ledit film (1) ; 

commander ladite avance et ledit positionnement en reponse a la position de cadre d'image detectee; 
caracterise par : 

melange de ladite information d'aspect detectee et dudit signal d'image pour produire un premier signal 
d'image traite pour Tafflchage; 

modification d'une taille des donnees d'image en fonction de I'information d'aspect detectee pour produire 
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un second signal d' image traite; et 

delivrance du premier signal d'image traite et du second signal d'Image traite. 
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